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(57)Abstract: 

PURPOSE: To conduct the detection quickly and accurately in clinical examinations, esp. those 
involving food poisoning or food examinations. 

CONSTITUTION: The objective proba consisting of a probe for a DNA or RNA nucleic acid 
having a specific sequence. The second objective method for detecting Campylobacter jejuni 
and coli using this probe. With this probe, Campylobacter jejuni and coli can be detected quickly 
and accurately; besides, there is no need for any medium for specimen transport. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Campyrobacter characterized by being DNA or the RNA nucleic acid probe which has 
the following array or its complementary sequence JIEJUNI (Campylobacterjejuni) and probe for 
KORI (coli) detection. 

10 20 30 40 50 XAAACGAXGX ACACXAGXXG XXGGGGXGCX AGXCAXCXCA GXAAXGCAGC 
60 70 XAACGCAXXA AGXGXACCGC CXG (in the Case [ In the Case of DNA Array ] of 
X=T:RNA Array X=U) 

[Claim 2] It is Campyrobacter characterized by being 15-35 which are guided from the array 
indicated by claim 1, DNA which has the array of 18 to 24 nucleotide, or its complementary 
sequence preferably, or an RNA nucleic acid probe. JIEJUNI (Campylobacterjejuni) and probe 
for KORI (coli) detection. . " 

[Claim 3] Campyrobacter indicated by claim 1 or 2 Campyrobacter characterized by carrying out 
hybridization of JIEJUNI (Campylobacterjejuni) and the probe for KORI (coli) detection to the 
nucleic acid belonging to the stock which denaturalized when required at first in the case of the 
duplex chain, and which should be identified, and performing alternative detection or 
identification JIEJUNI (Campylobacterjejuni) and the KORI (coli) detection approach. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is Campyrobacter in a clinical laboratory test especially the 
inspection concerning food poisoning, or food evaluation. It is related with detection of JIEJUNI 
(Campylobacter jejuni) and KORI (coli). 
[0002] 

[Description of the Prior Art] Although Campylobacter is not related with the cause of diseases, 
such as a man or a miscarriage of an animal, septicemia, and fecundity ileitis, and the check is 
not yet carried out to Campyrobacter, the microorganism similar to Campyrobacter is isolated 
from the homosexual's excrement (JJnfec.Dis. 149: Fennel et al (1984), 58) and gastric ulcer 
biopsy (12: Kasper etal (1984), Infection, and 179). Furthermore, Campyrobacter It is supposed 
that it is JIEJUNI and KORI one of the important reasonable strains constituting diarrhea (Blaser 
et al (1979), Ann.Intern.Med.91 ; 179) of people and the cause of pneumonia (Morris et al (1985), 
Manual of Medical Microbiology, .Lennette et al, American Sciaty for Microbiology, 
Wasington.D.C). 

[0003] Existence of Campyrobacter in a clinical sample is detected by the following approaches. 
That is, the sample prepared appropriately first is cultivated on the microbiological culture 
medium under the conditions suitable for growth. It is the approach of taking several days to 
start and end generally about the colony obtained by culture in 48 hours after extraction of a 
sample of checking the existence, morphological and by inspecting the biological description. 
[0004] However, by the above-mentioned approach, it has the problem that there are many 
points difficult also on a technique besides the thing for which it takes time amount too much — 
the environment of microaerophile nature is required of culture. So, recently, the DNA probe 
method or hybridization method which used the oligonucleotide has come to be tried, for 
example, Kohne[ — one approach Biochemical Journal 8:1104-1118(1968)] and others prepares 
the probe of a rRNA array — arguing — **** — Pace and Campbell[ — Journal of Bacteriology 
107 : 543-547(1971)] It is arguing about the hybridization method for quantifying extent of the 
homology of rRNA from a different bacteria kind, and such homology. Sogin[Joumal of Molecular 
Evolution 1 [ furthermore, ] : the primary-structure property of a different ribosomal RNA 
molecule for phylogeny theory-related evaluation is used for 173-184(1972)] and others — a 
logical and practical viewpoint — arguing — **** — FoxQnternational Journal of Systematic 
Bacteriology 27 : 44-57(1977)] ** — it is arguing about the comparison catalog method to a 
procaryote classification, moreover, Kohne — Gen-Probe The strategy for obtaining the 
nucleic-acid fragment for using it as a probe to a ribosomal RNA molecule in an application 
patent (1983) of a shrine is described. 
[0005] 

[Problem(s) to be Solved by the Invention] DNA or RNA by which this invention may be used for 
the DNA probe method or hybridization method which used the oligonucleotide, It is especially 
Campyrobacter, If required when it is a double chain at the beginning used in order to detect 
16SrRNA gene of JIEJUNI and the KORI origin The complementary DNA belonging to the stock 
which denaturalized beforehand and which should be identified Or Campyrobacter which carries 
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out hybridization to an RNA array JIEJUNI, the oligonucleotide probe for KORI detection, and 
Campyrobacter in causative-micro-organisms~of-food-poisoning inspection It is going to offer 
detection method [ that JIEJUNI and KORI are simple and high sensitivity ]. 
[0006] 

[Means for Solving the Problem] this invention person etc. searches widely about DNA or RNA 
which may be used for the DNA probe method or hybridization method which used the 
oligonucleotide, and is Campyrobacter. It succeeded in creation of the oligonucleotide hybridized 
on 16SrRNA gene and the selection target of JIEJUNI and KORI, and this invention was 
completed. 

[0007] That is, this invention consists of the following three invention. 

** Campyrobacter characterized by being DNA or the RNA nucleic acid probe which has the 
following array or its complementary sequence Invention about JIEJUNI (Campylobacter jejuni) 
and the probe for KORI (coli) detection. 10 20 30 40 50 XAAACGAXGX ACACXAGXXG 
XXGGGGXGCX AGXCAXCXCA GXAAXGCAGC60 70 XAACGCAXXA AGXGXACCGC CXG (in 
the Case [ In the Case of DNA Array ] of X=T:RNA Array X=U) 

It is Campyrobacter characterized by being 15-35 which are guided from the array indicated 
by claim 1, DNA which has the array of 18 to 24 nucleotide, or its complementary sequence 
preferably, or an RNA nucleic acid probe. Invention about JIEJUNI (Campylobacter jejuni) and 
the probe for KORI (coli) detection. 

** Campyrobacter indicated by the above-mentioned ** or Campyrobacter characterized by 
carrying out hybridization of JIEJUNI (Campylobacterjejuni) and the probe for KORI (coli) 
detection to the nucleic acid belonging to the stock which denaturalized when required at first in 
the case of the duplex chain, and which should be identified, and performing alternative detection 
or identification Invention about JIEJUNI (Campylobacterjejuni) and the KORI (coli) detection 
approach. 

[0008] This invention is explained more below at a detail for an understanding of this invention. 
The probe in probe this invention is Campyrobacter. It can acquire from JIEJUNI, KORI DNA, or 
a ribosome, or can compound by in vitro. In order to use it effective in detection assay, the 
probe of 15 or more bases has the desirable die length of a probe, that to which that [ the 
probe's ] by which the indicator is carried out by the well-known approach of generally enabling 
those detection was desirable, and, as for the desirable DNA probe, the radiation indicator was 
carried out for example, using 32P grade — or a nonradioactive indicator is given using a 
compound alternatively combinable with the directions matter which forms a detectable 
compound or detectable complex. As said complex, avidin, a biotin and an antigen, an antibody, 
and an enzyme and a compound like the substrate corresponding to it are mentioned. As another 
non-isotopic labeling, a fluorescence compound, a compound with high electron density, acridine 
ester, and luminescence lanthanides are mentioned. 

[0009] The probe of this invention is Campyrobacter. It is a nucleic acid probe for using for 
detection and identification of a bacteria microorganism of JIEJUNI and KORI, and the probe of 
this invention is Campyrobacter in accuracy more. They are DNA which consists of a unique 
array of DNA or RNA useful in order to detect and identify various bacteria kinds of JIEJUNI and 
KORI specifically by which the indicator was carried out respectively preferably, or an RNA 
nucleic acid probe, i.e., Campyrobacter. It is the specific probe of JIEJUNI and KORI. 
Campyrobacter of this invention The specific probe of JIEJUNI and KORI is characterized by 
having the following array or its complementary sequence (it coming to exchange C and G on X, 
A, and another side by one side). 

10 20 30 40 50 XAAACGAXGX ACACXAGXXG XXGGGGXGCX AGXCAXCXCA GXAAXGCAGC 
60 70 XAACGCAXXA AGXGXACCGC CXG (in the Case [ In the Case of DNA Array ] of 
X=T:RNA Array X=U) 

It is characterized by 15-35 which are guided to a list from the array indicated above, and having 
the array of 18 to 24 nucleotide, or its complementary sequence (it coming to exchange C and G 
on X, A, and another side by one side) preferably. Preferably, 15-35 which are guided from the 
array indicated above, and the probe with which indicator oligomer ** of 18 to 24 nucleotide 
consists of complementary oligomer are probes desirable for this invention, and, specifically, the 
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following array is mentioned. 

10 20 30 

• ACATGTGATC AACMCCCCA CGATCAGTAG AGTCA 

10 20 30 

• AACCCCACGA TCAGTAGAGT CATTACGTCG 

10 20 30 

• GAGTCATTAC GTCGATTGCG TAATTCACAT GGC 

[0010] Acquisition with a well-known present condition technique is possible for these nucleic 
acid probes, and they are obtained by various roots especially gene engineering, the direct 
manual, or automatic composition. 

[001 1] For rRNA of other living things, acquisition of a probe, the synthetic this invention person, 
etc. are Campyrobacter without homology first. Reverse transcriptase was used, and rRNA of 
JIEJUNI and KORI and the complementary DNA array were isolated, and were identified. Reverse 
transcriptase is the approach of using RNA as mold, imprinting it and making a complementary 
DNA strand (cDNA), and was able to compound Campylobacter jejuni and rRNA to cDNA of 
KORI by using this enzyme. After identifying the DNA fragment which carries out the cord of the 
16SrRNA(s) by hybridization, the nucleotide sequence of those DNA was determined by the 
standard approach (for example, Sanger etal, 74: 5453 (1977), Proc.Natl.Acad.Sci). The homology 
region and the heterology field were determined as compared with other various rRNA arrays 
released to the degree in this nucleotide sequence. The formation of a subclone or an 
oligonucleotide automatic synthesizer unrt is used for a field without the array and homology of 
the others released, and it is Campyrobacter. The DNA fragment of JIEJUNI and KORI was 
obtained. These characteristic Campyrobacter The indicator of the DNA fragment of JIEJUNI 
and KORI is carried out using 32P or 35S, and it is Campyrobacter. JIEJUNI, KORI, and non- 
Campyrobacter It can be used as a probe for examining to JIEJUNI. Moreover, if , a probe array 
can be included in a vector and the obtained vector can also be used as a probe. The vector 
used for this is non-Campyrobacter which may exist in the sample examined. Don't have 
homology in neither of JIEJUNI. 

[0012] Campyrobacter The array of a probe specific to JIEJUNI and KORI is explained below. 
The array number 1 in a (array table) is Campyrobacter. The nucleotide sequence of one part of 
JIEJUNI and 16SrRNA(s) of KORI is shown. This array is computer program FTgenetics 
(GENETYX). It uses and they are two kinds of data banks. GenBank (the U.S. Department of 
Health and HumanServices) It is non-Campyrobacter when it compares with the nucleic-acid 
array indicated by EMBL (European Molecular Biology Laboratory). It is the part in which 
certainly differing in the field of JIEJUNI and KORI, and a base some was checked. 
[0013] Although the probe of this invention has the above-mentioned array, it is not limited only 
to them and, in addition to the array shown in the array number 1, also contains a probe with 15- 
35 which are guided from those arrays, and the array preferably constituted by the oligomer or 
complementary oligomer of 18 to 24 nucleotide. These probes can also be used combining two or 
more kinds of probes. 

[0014] How to compound polynucleotide pro-BU using an oligonucleotide automatic synthesizer 
unit is explained below. Polynucleotide pro-BU of 34 nucleotide chain length with the following 
convention array was compounded by the thio phosphite method (JP,61 -1 80002,A). When 
composition was completed, the polynucleotide was separated from support, the specified 
substance was able to be isolated preparatively by HPLC using C18 column by the known 
chromatography method, and the polynucleotide with about 99% of purity was able to be 
obtained. As compared with the standard polynucleotide of 35 bases, generation was checked for 
the created polynucleotide by electrophoresis. 

This polynucleotide after checking that the base sequence of the polynucleotide created by the 
approach of 5 ACATGTGATC AACAACCCCA CGATCAGTAG AGTCA -3' above is right with 
a known dideoxy chain termination method is Campyrobacter. It investigated whether it would 
combine with JIEJUNI and 16SrRNA(s) of KORI. First, Campyrobacter 16SrRNA(s) were 
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extracted from JIEJUNI a phenol chloroform extraction and by operating ethanol precipitation 
etc. It checked that mixed the created probe with this, made reverse transcriptase act under 
alpha-35 S-dATP existence, this probe became a primer, and the cDNA expanding reaction was 
advancing using approaches, such as an electrophoresis method and autoradiography. It checked 
that created polynucleotide pro-BU checked 16SrRNA(s) made into the target, and was 
combinable with this result. 

[0015] If these nucleic-acid arrays are required when it is a duplex chain at first, they have the 
property which forms the complementary DNA or the RNA array which denaturalized, and a 
hybrid. Incubation in a basic culture medium, the rise of culture-medium temperature, and these 
2 process can combine the denaturation of a nucleic acid, or an operation of microwave can 
perform it again. Hybrid formation can be performed by various approaches. 
[0016] The indicator of the probe of this invention is carried out to this contractor about the 
indicator of a nucleic acid probe by one of the well-known approaches. For example, this is also 
well-known, although an indicator is carried out with the radioisotope of 32P grade or an 
indicator is carried out with nonradioactive isotopes, such as an enzyme. In a certain case, 
although the indicator of the probe is not carried out with an enzyme, it is chemically embellished 
with the biotin which can exist for example, after hybridization. 
[0017] 

[Function] all Campyrobacter to which, as for the probe of this invention, this probe exists in a 
sample forming nucleic-acid hybrid complex and detecting this complex by contacting this probe 
to the bacteria in a sample, under the conditions rRNA of JIEJUNI and KORI and whose 
hybridization become possible, — Campyrobacter in a sample existence of JIEJUNI and KORI — 
being detectable — Campyrobacter in-a sample it is proof about existence of JIEJUNI and KORI 
— it can shine. Especially almost all genes consist of compound mixture of rRNA[protein and 
RNA. In all living things, participate in translation of genetic information, and it has the multiplex 
copy of] to which three sorts of different ribosomal RNA molecules exist in bacteria (5S, 16S, 
23S) (Noller (1984) Ann.Rev.Biochem.53: 119). Various bacterial cells are about 1.2x104. Since 
the ribosome of an individual is included, any cell is at least 1.2x104. As opposed to each rRNA 
of a molecule being included Since other genes in bacteria only recognize 1-2 copy existence 
per cell, and the rnRNA product is not stable and it moreover does not always imprint, Detection 
of rRNA by hybridization is about 104 to the hybridization to DNA of other genes. Twice 
sensibility will be good. 
[0018] 

[Example] Three sorts of probes (CCJ31, CCJ32, and CCJ33) which have the array shown in the 
array number 1 and the following arrays with homology are compounded by the above-mentioned 
thio phosphite approach, and it is Campyrobacter by hybridization assay. The identification trial 
was performed about JIEJUNI, KORI, non-Campylobacter jejuni, and KORI. 
10 20 30 

CCJ31; ACATGTGATC AACAACCCCA CGATCAGTAG AGTCA 

10 20 30 

CCJ32; AACCCCACGA TCAGTAGAGT CATTACGTCG 

10 20 30 

CCJ33; GAGTCATTAC GTCGATTGCG TAATTCACAT GGC 

The result of a trial was shown in Table 1. These probes are Campyrobacter so that clearly [ in 
Table 1 ]. A specific thing is shown in JIEJUNI and KORI, and it is non-Campyrobacter. With 
DNA of JIEJUNI and the KORI origin, or RNA, hybridization was hardly performed. In addition, 
non-Campyrobacter shown in Table 1 The bacillus of JIEJUNI and KORI is Campyrobacter. In 
inspection of JIEJUNI and KORI, it is a part of the strains which can serve as a subject of 
examination. 
[0019] 
[Table 1] 
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[0020] 

[Effect] Campyrobacter using the probe of this invention Detection of JIEJUNI and KORI gives a 
quick and exact result, is the laboratory of clinical or food, and is Campyrobacter in a sample to 
the inside of a short time. The existence of JIEJUNI and KORI can be investigated. Moreover, 
the detection approach of this invention is Campyrobacter in order to be dependent on the 
bacterial nucleic-acid content instead of a biological property with much other various 
fluctuation. Not only a typical kind but a non-type-kind is biologically [ JIEJUNI and KORI ] 
detectable, and further, since this detection approach does not need the cell which not 
necessarily survives for detection, it does so the outstanding effectiveness that the need for the 
transport medium for transportation of a sample to a laboratory is remove. 
[0021] 

[Layout Table] array number: — die-length [ of one array ]: — mold [ of 73 arrays ]: — number 
[ of nucleic-acid chains ]: — single strand topology: — class [ of straight chain-like array ]: — 
1 6SrRNA array XAAACGAXGX ACACXAGXXG XXGGGGXGCX AGXCAXCXCA GXAAXGCAGC 
XAACGCAXXA 60 AGXGXACCGC CXG 73 



[Translation done.] 
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[0 0 0 7] *j6*ttJfilT<D3**^&3S:4*(0 

-a) a 



(3) 



6-9 0 7 9 6 



$ — yiya- ( Campylobacter jejuni ) &t>*P U 
( col i ) ^liiffl^P-7lclt^^ Q 10 20 
30 40 50XAAAGGAXGX ACACXAG 

XXG XXGGGGXGCX AGXCAXGXCA GXAAXGCAGC60 70X 



AACGCAXXA AGXGXACCGG CXG ( D N AlB#J<£>i§1 



T : RNAeij(7)i^ X = U) 

5 . jfff; L < 1 8-24^^7 KCDIE^J3U£^CD 

&z:t&^mt-fZ>t}l't:m/< / 7$~ (Ca 
mpylobacter jejuni ) &t/p 'J ( col i ) ^tB^^P-^ 

Vi- ( Campylobacter jejuni ) Stf^ f J ( col i ) tklti 

P/<^3* — yivii ( Campy lobacter jejuni ) HitS 
=3U ( coli ) tttB*S6r=B-r**W. 

[0008] *«W(D3i»a)fee6(cjaTic*flBBBScfey 
?p-:7 

;fr>fc:P/\^£ — viv 
10 20 



-=l™X{£p Udn A5fclM*y 



*Ja±<Z>3fP-:W»*LlV ^P-^HttWK-fti 
[0 0 0 9] *96IB(D3fP A>ep/^J- 

SfctfxDttH^p-^-efcy, cfeyiEaicr*. ##sbj3<d 

^P-^(i, ^>t°Py\^7^- yiyazM'^'J^ 

&s #*»SL< fiSISS+lfcDN AffeliRN A(DW 
^b*l)DNAtfdj:RNAgl7P~Z IP 
*>t'PA^$- yiva-SUl'J^IM^ 
P-^Trfe^)o ^^BJCD^3 > t°0/\^ $ - yiyil 

&t>*p ud)»iiw^p-7U Tmmmx.it tomm 
mm (-^^xsi/A^ote-ecst/Gj^itLt^ 



30 



40 



50 



X = T 



(dn Ammom^ 

U) 

I^Ei8*4xfciBOT^6fl}SI**i* 1 5-3 5. L < 

f*1 8-2 43^^ Uy^ KCDflUtt^ U =TnT 

=f7-A^61iJa**i4^P-^l4. *^0J(ci: y» 

10 20 30 

• ACATGTGATC AACAACCCCA CGATCAGTAG AGTCA 

10 20 30 

• AACCCCACGA TCAGTAGAGT CATTACGTCG 

10 20 30 

• GAGTCATTAC GTCGATTGCG TAATTCACAT GGC 

[0 0 10] C*i6fl)aB^P--?I*«tt08»«ft«f-e 



XAAACGAXGX ACACXAGXXG XXGGGGXGCX AGXCAXCXCA GXAAXGCAGC 

60 70 
XAACGCAXXA AGXGXACCGC CXG 



[001 1 ] ^P- 



»fcft^*>tf P/«?£- yiya-^O'3 y CD r R 

mitLlBl^Lfco I!E?gittRNA^||ii:lTf 
IV ^ft£ls¥LTfflfit#J&DN AM (cDNA) 

**ai?fcy. cKD^^^^scirircfcy. ^>t°p 

/\'^»yiV2-M3 UCDrRNA^bcDNAj 
■a-iSf «Ct*<ffl*fc 0 /W^'J '7 KftMSfCcfcy 1 6 s 
r R N A $• P — - Kt4DNA77^ > h^{n)^Lfc 

(ffJ*J*Sanger etai, 74: 5453 (1977), Proc. Natl. Ac 
ad. Sci) icfcySfcftLfco -<D;*^ KEWS, * 

(C. ^a*tlT^4ffi(Da^<D r RN AEMittHU 

- yiyi-Sl/^ U CD D N A77^V > h^#fr Q 
Cft bCDff > t B P/\^ £ - yiya-M'p 



(4) 



»«W 6-90796 



[0 0 12] ±J>t°P/\^7£- yivazSU'u 'J [3 
ffM^/jr^p-^cDiS^JfcoiNTi^TfclKBJ-r^o (IE 
^iil) C:fclt3BB#J§4§. 1 It, ±}>fc°P/^£- vx 
U CD 1 6 S r RN ACT) 1 Uft<D5tO l/irf- 

^ jU • yi^f < V*?7^ (GENETYX) £JBl^T. 2 fill CD 
•x-^/N^-i? GenBank (the U.S. Department of Heait 
h and HumanServices) irEMBL (European Molecular Bi 
ology Laboratory) |::fBR£ tlT l^*£S£IE£iJ £ itfS L 
#^>t:P/\^£- yxya-^O^Ii 

So 

[0 0 13] *^B^(7)^p-^Ii s ±fEiS^i^Wr^t. 
tl%> 1 5-35. frti L < i£ 1 8 ~ 2 4 32 ^7 KCD 

[0 0 14] t'J =fX^ U^-^ K^lS-a^M^ffl^T 

tio TfEcDglSIB?i]£f#o3 4*^7 [sir 7" K««<Z)7f* 

6 1 - 1 8 0 0 0 2) l:J:ot^Lf; 0 M^7L 
f:b, ?Ky*£U:fr^K£fi*^&fl«U i££0(D^P 
7h^77^f — ^iCjcS Ci8^3^ix$-ffil^/rH PLCl: 

5' - AGATGTGATC AACAACCCCA CGATCAGTAG AGTCA - 3' 

3WJE L l^d £ £ . BEtt<D vft^-v^lc^ o r»BL 
fcflL CCDtKUK^ KA<*>tfn/^*- vx 

Vi-SO'a 6S r RNAi:«it4^t # 3^S 

■-<fco AVtfP/^*- yiva-^b 1 6 

SrRNA^ ^x/ • ^7 PP7t^;UAtttH^. 
-H<h. f^/SL^P-^^U Qf-35 S ~dAT 



Sll^tllBLfcc ca>**irj:y. ffcfiSLfcTK'J** 

U^~^ K^P-3?[i % S^Jct Ltl^16SrRNA5 

[0015] ctLP,<7)aswB?iji*. 

fi<D±Sk CtLb 2^PizXC0ffl^i±^/c(^W^^'f ^7 

PSft(Dftffllc«fc-Drff3a:5Ci:3&<ai**o 'W^'J ^ K 
[0 0 16] *»^<Z)^P-^f*, a»^p-^o>*MI 

fc J* it ft ^ CO if iJc»tt Hfi5c* T? flEtt £ *i * :ti 
t^-efc^o &3^r-XTrl£. :?P-:?l*B*T?«i*i 

[0 0 1 7] 

CflMH] **wa>^p-^tt. »^P-^*<K»+(c# 
CD r RNAt/W?U ^ K»«rTJ!B<!: &4jfe#T"T?. IS 

viy2iM3 y(DffaSE»f£r4ci:*<Tf 

ttfC IfH^ll^fl r R N A C^>/^ 

rae««<DHK^BB*-r4*fl)^fty . fflBi^f*3fi 

(DSJSofc'JtCy-ARNA^WffatS (5S, 1 
6S. 2 3S) ] (O^Szj e-S*L (No I I er(1 984) A 
nn. Rev. Biochem. 53: 119) . #afflB*fflB&(*&)1. 2 x 
1 04 ffl(Dy7Kl/~AS«-t?fcto, ^-T^CD^S^t^^ 
< t 2 x 1 0 4 r RNASti^C^Ls 

MiB*(Difia)iteiF(4 1 $ffitefefc t°-#^f 

Kf^J&lUcfcS r RN ACD^fcBli. fijlCDmfE^CDD N AfC 

»-r«/w^y ^ K»jatic»Lr*?n o4 

[0 0 1 8] 

ommZ^ir 6310>^P-? (GCJ31 t CCJ32,CCJ33 ) 

^cT 7 y-iz-f ICcfc y 73 > tf P/<£ ^ - ^xya- s p ! J 
MiT^yeP/^^-yxyazSU'i] 'J fco^T|n| 



(5) 



WHW 6-9 0 7 9 6 



10 20 30 

CCJ31; ACATGTGATC AACAACCCCA CGATCAGTAG AGTCA 

10 20 30 

CCJ32; AACCCCACGA TCAGTAGAGT CATTACGTCG 

10 20 30 

CCJ33; GAGTCATTAC GTCGATTGCG TAATTCACAT GGC 

b(J)^P-7lt ^>fcfPA^£- yivirM^ 



yiyarStfa 'J &3fc£> DN Afe|)l\[j:RN A«h [4(5 
!:^Lf:#j]>t°P/\{7^- vivj-Wp U COM 
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[0 0 2 0] 

>t°P/^^~ yivi^UP 'JCtlJB^Sd 

XAAACGAXGX ACACXAGXXG XXGGGGXGCX AGXCAXCXCA GXAAXGGAGC XAACGCAXXA 60 
AGXGXACCGC CXG 73 
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[E9d«] EMM- : 1 
IS^tJCOft^ : 7 3 

m<DWi : -** 

lE^jCOff^I : 1 6 S r R N A 



